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Description 

METHOD FOR MANUFACTURE OF A 
POLYSILICON THIN FILM TRANSISTOR 
LIQUID CRYSTAL DISPLAY 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The present invention relates to a method for manufacture 
of a polysilicon thin film transistor liquid crystal display, 
and more particularly, to a method for improving display 
qualities by determining the location of the timing control 
circuit. 

[0003] 2. Description of the Prior Art 

[0004] Liquid crystal displays (LCDs) have been widely applied to 
a variety of information products, such as notebook com- 
puters and PDAs, because of their small size, low power 
consumption, and low radiation emissions. Liquid crystal 
molecules are characterized by being capable of allowing 
different amounts of light to pass according to their rota- 



tion angles. Consequently, a liquid crystal display is able 
to generate rich and colorful images. 

[0005] At present, LCDs are primarily classified as two types: 

amorphous silicon thin film transistor liquid crystal dis- 
plays (a-TFT LCDs) and polysilicon thin film transistor liq- 
uid crystal displays (polysilicon TFT LCDs). Polysilicon TFT 
LCDs are generally used in high quality displays because 
of their better display characteristics. Conventionally, the 
driving circuit of polysilicon TFT LCD is an IC connected to 
an LCD panel. As improvements are made in semiconduc- 
tor technology, however, the driving circuit and the inter- 
face circuit are integrated in the form of thin film transis- 
tors in the LCD panel such that the production cost is 
substantially reduced. 

[0006] Generally speaking, the above-mentioned integrated 

polysilicon TFT LCD comprises a timing control circuit for 
controlling operations of various logic circuits. However, 
the location of the timing control circuit of the conven- 
tional polysilicon TFT LCD is not optimal, and thus, dis- 
play quality deteriorates easily due to clock skew. Refer to 
Fig. 1, which is a schematic diagram of a conventional 
polysilicon TFT LCD 10. The polysilicon TFT LCD 10 com- 
prises a panel 12, a display region 14, a first data line 



driving circuit 16A, a second data line circuit 16B, a scan 
line driving circuit 18, a common electrode driving circuit 
20, a timing control circuit 22, an interface circuit 24, and 
a connecting component 26. The display region 14, the 
first data line driving circuit 16A, the second data line 
driving circuit 16B, the scan line driving circuit 18, the 
common electrode driving circuit 20, the timing control 
circuit 22, and the interface circuit 24 are formed in the 
panel 12 in the form of thin film transistors, while the 
connecting component 26 is connected to the panel 12. 
[0007] a s shown in Fig. 1, An image signal Si is transmitted to 

the polysilicon TFT LCD 10 via the connecting component 
26 and transferred to related logic circuits by the interface 
circuit 24, such that the display region 14 can display the 
images corresponding to the image signal Si. The display 
region 14 comprises a plurality of display cells, each dis- 
play cell including a pixel or a sub-pixel. The first data 
line driving circuit 16A, the second data line driving circuit 
16B, and the scan line driving circuit 18 drive the display 
cells. In addition, the common electrode driving circuit 20 
is used for providing a common voltage for increasing the 
update speed of the display region 14, and the timing 
control signal 22 is used for generating a timing signal 



SA. The first data line driving circuit 16A, the second data 
line driving circuit 16B, the scan line driving circuit 18, 
and the interface circuit 20 are operated according to the 
timing signal SA. Nevertheless, the location of the timing 
control circuit 22 in the panel 12 is not optimized, thus 
the display quality of the polysilicon TFT LCD is deterio- 
rated easily because of clock skew. 
[0008] Refer to Fig. 1 and Fig. 2. Fig. 2 is a timing diagram illus- 
trating the timing signal SA of the polysilicon TFT LCD 
shown in Fig.l. Fig. 2 illustrates the waveform of the tim- 
ing signal SA in the timing control circuit 22, the first data 
line driving circuit 16A, and the second data line driving 
circuit 16B, respectively from top to bottom. As shown in 
Fig. 1, the timing signal SA is transmitted to the first data 
line driving circuit 16A via the first transmitting line 28A, 
and to the second data line driving circuit 16B via the sec- 
ond transmitting line 28B. However, since the first trans- 
mitting line 28A is longer than the second transmitting 
line 28B, consequently as shown in Fig. 2 the delay time 
Tl of the timing signal transmitted to the first data line 
driving circuit 16A differs from the delay time T2 of the 
timing signal transmitted to the second data line driving 
circuit 16B. When the difference between Tl and T2 is 



more than a tolerable interval, unstable and undesirable 

display effects (such as screen flicker) could occur. 
Summary of Invention 

[0009] it is therefore an object of the present invention to pro- 
vide a layout method of a polysilicon thin film transistor 
liquid crystal display for solving the above-mentioned 
problem. 

[0010] According to the present invention, a layout method for a 
polysilicon thin film transistor liquid crystal display is dis- 
closed. The polysilicon TFT LCD comprises a panel, a plu- 
rality of display cells, a timing control circuit for generat- 
ing a timing signal, and a plurality of logic circuits. The 
display cells, the timing control circuit, and the logic cir- 
cuits are formed in the panel, wherein the logic circuits 
control operations of the display cells according to the 
timing signal. The method of the present invention makes 
the differences among the delay time intervals of the tim- 
ing signals transmitted to each logic circuit less than 
lOOOus by determining the location of the timing control 
circuit. 

[° 01 1 ] It is an advantage of the present invention that the display 
quality of the polysilicon TFT LCD is effectively improved. 
[0012] These and other objects of the present invention will 



beapparent to those of ordinary skill in the art after hav- 
ing read the following detailed description of the pre- 
ferred embodiment that is illustrated in the various fig- 
ures and drawings. 
Brief Description of Drawings 

[0013] pig. 1 is a schematic diagram of a conventional polysilicon 
TFT LCD. 

[0014] pig. 2 is a timing diagram illustrating timing signals of the 

polysilicon TFT LCD shown in Fig. 1. 
[0015] Fig. 3 is a schematic diagram of a polysilicon TFT LCD of 

the present invention. 
[0016] Fig. 4 is a circuit diagram of a display region of the 

polysilicon TFT LCD shown in Fig. 3. 

[0017] Fig. 5 is a timing diagram illustrating timing signals of the 

polysilicon TFT LCD shown in Fig. 3. 
Detailed Description 

[0018] Refer to Fig. 3 and Fig. 4. Fig. 3 is a schematic diagram of 
a polysilicon TFT LCD 50 of the present invention. Fig. 4 is 
a circuit diagram of a display region of the polysilicon TFT 
LCD 50 shown in Fig. 3. Similar to the conventional 
polysilicon TFT LCD 10, the polysilicon TFT LCD comprises 
a panel 52, wherein related logic circuits and interface cir- 



cuits are formed in the panel 52. The polysilicon TFT LCD 
further comprises a display region 54, a first data line 
driving circuit 56A, a second data line driving circuit 56B, 
a scan line driving circuit 58, a common electrode driving 
circuit 60, a timing control circuit 62, an interface circuit 
64, and a connecting component 66. The display region 
54, the first data line driving circuit 56A, the second data 
line driving circuit 56B, the scan line driving circuit 58, the 
common electrode driving circuit 60, the timing control 
circuit 62, and the interface circuit 64 are formed in the 
panel 52 in the form of thin film transistors, while the 
connecting component 66 is connected to the panel 52. 
[0019] An image signal Si is transmitted to the polysilicon TFT 

LCD 50 via the connecting component 66, and transferred 
to related logic circuits via the interface circuit 64, such 
that the display region 54 can display the images corre- 
sponding to the image signal Si. As shown in Fig. 4, the 
display region 54 comprises a plurality of display cells 70, 
each display cell 70 having a pixel or a sub-pixel. Each 
display cell 70 comprises a polysilicon TFT Tr and a liquid 
crystal component 80, wherein the liquid crystal compo- 
nent 80 varies its image characteristic under the control of 
the polysilicon TFTTr. In addition, the polysilicon TFT LCD 



further comprises a plurality of scan lines 76 and data 
lines 78 connected to the display cells 70. The data lines 
78 are divided into a first group 72 and a second group 
74, wherein the data lines 78 of the first group 72 are 
connected to the first data line driving circuit 56A, and the 
data lines 78 of the second group 74, which are arranged 
alternately to the data lines 78 of the first group 72, are 
connected to the second data line driving circuit 56B. As 
shown in Fig. 4, data lines DAm and DAm + 1 belong to the 
first group 72, while data lines DBm and DBm + 1 belong 
to the second group 74. In addition, the scan lines 76 are 
connected to the scan line driving circuit 58, wherein the 
scan line driving circuit 58 can turn on the polysilicon TFT 
Tr via the scan lines 76. Therefore, when the polysilicon 
TFT Tr is turned on, the liquid crystal component 80 of 
the display cells 70 changes its corresponding display 
characteristic according to the voltage of the data lines 
78. Furthermore, the common electrode driving circuit 70 
is for increasing the update speed of the display cells 70, 
and the timing control circuit 62 is for generating a timing 
signal SA, wherein the first data line driving circuit 56A, 
the second data line driving circuit 56B, the scan line driv- 
ing circuit 58, and the interface circuit 64 operates ac- 



cording to the timing signal SA. 
[0020] a key difference of the polysilicon TFT LCD 50 compared 
to the conventional polysilicon TFT LCD 10 is that the lo- 
cation of the timing control circuit 62 in the panel 52 is 
determined after accurate calculation, such that the dif- 
ferences among the delay time intervals of the timing sig- 
nals transmitted to each logic circuit is less than a certain 
value. In order to comply with high display quality re- 
quirements, this specific value is set as lOOOus. Specifi- 
cally, refer to Fig. 3 and Fig. 5. Fig. 5 is a timing diagram 
illustrating timing signals of the polysilicon TFT LCD 
shown in Fig. 3. Fig. 5 illustrates the waveform of the tim- 
ing signal SA in the timing control circuit 62, the first data 
line driving circuit 56A, and the second data line driving 
circuit 56B, respectively from top to bottom. As shown in 
Fig. 3, the timing control circuit 62 is positioned between 
the first data line driving circuit 56A and the second data 
line driving circuit 56B, and respectively connected to the 
first data line driving circuit 56A and the second data line 
driving circuit 56B via a first transmitting line 68A and a 
second transmitting line 68B. The lengths of the first 
transmitting line 68A and the second transmitting line 
68B are equal. As shown in Fig. 5, the delay time Tl of the 



timing signal SA transmitted to the first data line driving 
circuit 56A and the delay time 12 of the timing signal SA 
transmitted to the second data line driving circuit 56B are 
nearly equal. Hence, the polysilicon TFT LCD 50 of the 
present invention is more stable than the conventional 
polysilicon TFT LCD 10. 
[0021] | t j S worth noting that the delay of the timing signal SA re- 
sults from the resistance of the transmitting line (such as 
the transmitting lines 68A and 68B), and the parasitic ca- 
pacitance of these transmitting lines. Therefore, the delay 
time is referred to as the product of the equivalent resis- 
tance and the equivalent capacitance. In other words, the 
unit of the delay time is second (s), which equals the 
product of the resistance unit "ohm" and the capacitance 
unit "farad". Hence, when the differences of delay times 
among different transmitting lines (such as the transmit- 
ting lines 68A and 68B) are less than lOOOus, the display 
quality is not deteriorated. In addition, the delay time can 
also be determined by adjusting the equivalent resistance 
value and the equivalent capacitance value of the trans- 
mitting lines. 

[0022] | n comparison with the conventional polysilicon TFT LCD, 
the location of the timing control circuit is determined, 



such that differences in delay time among different logic 
circuits are less than a predetermined value (such as 
lOOOus). Consequently, the display quality is effectively 
improved. 

[0023] Those skilled in the art will readily appreciate that numer- 
ous modifications and alterations of the device may be 
made without departing from the scope of the present in- 
vention. Accordingly, the above disclosure should be con- 
strued as limited only by the metes and bounds of the ap- 
pended claims. 



